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WIRING HARNESS ARRANGING
CONSTRUCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a wiring harness arrang-
ing device for use 1 a door hinge portion of a vehicle. The
wiring harness arranging device 1s particularly designed to
facilitate installation and to prevent the entrance of water
with a simple means by arranging a wiring harness more
toward a passenger compartment than a hinge point and
more inward than a weatherstrip.

2. Description of the Prior Art

A prior art door harness may be arranged from a door side
to a body side of a vehicle and may be connected with an
instrument panel harness (hereinafter, “IP harness™) at the
body side. Alternatively, the prior art IP harness may be
arranged from the body side to the door side and may be
connected with the door harness at the door side. The prior
art door harness typically 1s arranged 1n substantially the
same position as a hinge point of the door 1n the horizontal
direction, but displaced therefrom along the wvertical or
height direction, so that the door harness 1s only bent without
being extended or contracted as the door 1s opened and
closed.

FIGS. 8 and 9 show a prior art hinge H for connecting a
body C and a door D. The hinge H 1s mounted substantially
in the middle of an end surface 1a of a door panel 1. A door
harness W/H needs to be arranged inside the door panel 1
and taken outside the door D through a through hole 15
formed 1n the end surface 1la. It takes time and labor to
arrange the wiring harness inside the door panel 1 and to
pass 1t through the through hole 1b.

Further, a weatherstrip 2 1s mounted on the door D 1n
order to prevent the entrance of water. Since the weatherstrip
2 1s mounted more toward the passenger compartment than
the hinge H, the wiring harness W/H 1s located more away
from the passenger compartment than the weatherstrip 2.
Accordingly, the weatherstrip 2 cannot fulfill its water
preventing function at the location where the wiring harness
1s arranged, necessitating a water preventing construction
for the wiring harness W/H. In view of this, a conventional
practice has been to mount waterproof grommets on the
holes formed 1n the body C and the door D for the arrange-
ment of the wiring harness W/H, and a certain measure 1s
taken to make the wiring harness W/H waterproof. However,
such a practice 1s costly and cumbersome.

The above problem can be solved by arranging the wiring
harness W/H more toward the passenger compartment than
the weatherstrip 2. However, in such a case, since the
arrangement position of the wiring harness W/H 1s displaced
from the hinge point along the horizontal direction, the
wiring harness W/H needs to be extended and contracted
when the door D 1s opened and closed. In other words, the
wiring harness to be arranged 1n the door hinge portion 1s
required to have both an extendible/contractible function
and a twist take-up function.

A construction 1n which a wiring harness 1s arranged more
toward the passenger compartment than a weatherstrip 1s
disclosed 1n Japanese Unexamined Patent Publication No.
8(HEI)-48146. Specifically, as shown in FIGS. 10 and 11 of
that reference, a corrugated duct 4 for covering an air
conditioning duct 1s mounted between a side cover 3 of an
instrument panel and an inner surface 1c¢ of a door opposite
to the side cover 3, and a wiring harness W/H spirally wound
to have a margin length 1s arranged inside this duct 4.
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However, since the spiral wiring harness W/H 1s arranged
inside the corrugated duct 4 i1n the above construction,
several problems may occur. For example, when the wiring
harness W/H extends in the center of the corrugated duct 4
as shown in FIGS. 12(A) and 12(B), the corrugated duct 4
and the spiral wiring harness W/H are allowed to extend and
contract in a normal manner. However, 1if a part W of the
wiring harness W/H enters a recess 4a of the corrugation of

the duct 4 as shown in FIG. 13(A), the duct 4 cannot
contract. If the door 1s closed in this state as shown 1n FIG.

13(B), the duct 4 and the wiring harness W/H may be
damaged by being jammed between the door panel 1 and the
side cover 3 and, 1n a worst case, the wire may be cut.
Additionally the spiral wiring harness W/H 1s not necessar-
1ly constantly restored to its specific configuration after the
extension or contraction. If the outer diameter of the wiring
harness becomes larger than the inner diameter of the
corrugated duct 4, the corrugated duct 4 1s destroyed and
cannot confract any longer. Since the corrugated duct 4 1s
exposed to the passenger compartment, 1t may be deformed
by an external force. In such a case, the spiral wiring harness
W/H located inside may enter the recess 4a of the duct 4, and

accordingly the problem of FIGS. 13(A) and 13(B) is likely
to occur. Furthermore, when the door D 1s opened and
closed, a force to extend and contract the corrugated duct 4
1s needed 1n addition to a door opening/closing force,
disadvantageously making the door heavier for a driver or
passenger to open and close it.

In order to overcome above problems, 1t 1s an object of the
present 1nvention to provide a wiring harness arranging
device allowing arrangement of a wiring harness 1n a
position at a radial distance from a hinge point between two
clements that move and/or rotate with respect to each other,
the position being preferably more toward a passenger
compartment than a hinge point and preferably more inward
than a weatherstrip, to facilitate an arrangement operation
and to prevent the entrance of water with a stmple means.

SUMMARY OF THE INVENTION

According to the ivention, there 1s provided a wiring
harness arranging device for arranging a wiring harness
between a first element and a second eclement that are
movable and/or rotatable with respect to each other, in
particular between a vehicle body and a door 1n a position
more toward a passenger compartment than either a weath-
erstrip or a mount position of a hinge for connecting the
vehicle body and the door. The wiring harness arranging
device comprises at least one guide member which 1s made
of an elastic material and 1s so formed as to have an arcuate
portion which extends and contracts while twisting. The
wiring harness 1s mounted on or 1n the guide member to be
arranged between the first and second elements, 1n particular
between the door and the vehicle body. Opposite ends of the
ouide member are fixed to the first and second elements, in
particular to the door and the vehicle body, respectively, so
that the movement of the guide member and the wiring
harness follows relative movements of the first and/or sec-

ond elements, 1n particular the opening and closing move-
ments of the door.

Accordingly the wiring harness arranging device allows
for an arrangement of the wiring harness 1n such a manner
as to have both a bent or twist take-up function and an
extendible/contractible function, these two functions being
combined 1n a twist/untwist function of the wiring harness
arrangement construction.

According to a preferred embodiment of the invention,
the arcuate portion of the guide member substantially con-
structs or 1s arcuate as at least a part of a torsion coil spring.
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Preferably, the arcuate portion of the guide member 1s a
substantially S-shaped continuous arcuate portion.

Further preferably, a door fixing portion and/or a body
fixing portion are provided at bent portions formed by
bending the opposite ends of the arcuate portion.

According to a further embodiment, the guide member 1s
in the form of a tube through which the wiring harness is
passed.

Preferably, the guide member 1s in the form of a plate to
which the wiring harness 1s fixed by taping.

Further preferably, the restoring force of the guide mem-
ber 1s set such that the guide member 1s restored to its
original shape faster than the first and second elements are
moved toward each other, in particular than the door is
closed.

Most preferably, the door fixing portion and the body
fixing portion are fixed to opposite end surfaces of the door
and of the vehicle body, or to an end surface or a lower
surface of an 1nstrument panel of the vehicle body toward
the door and a surface of the door toward the passenger
compartment.

According to a further preferred embodiment of the
invention, there 1s provided a wiring harness arranging
device for arranging a wiring harness between a vehicle
body and a door 1n a position more toward a passenger
compartment than either a weatherstrip or a mount position
of a hinge for connecting the vehicle body and the door. The
wiring harness arranging device comprises a guide member
which 1s made of an elastic material and 1s so formed as to
have an arcuate portion which extends and contracts while
twisting. The wiring harness 1s mounted on the guide
member between the door and the vehicle body and the
opposite ends of the guide member are fixed to the door and
the vehicle body, respectively, so that the movement of the
cuide member and the wiring harness follows opening and
closing movements of the door.

If the wiring harness 1s mounted on the guide member
which extends and contracts while twisting, since the guide
member extends while twisting and contracts while untwist-
ing as the door 1s opened and closed, the movement of the
wiring harness mounted on the guide member 1s also
allowed to follow the opening and closing movements of the
door.

As 1s clear from the above, according to the invention, the
wiring harness to be arranged between the door and the body
of the vehicle 1s arranged not 1n the same position as the
hinge point, but in the position more inward toward the
passenger compartment. Accordingly, the wiring harness 1s
required to have both an extendible/contractible function
and a twisting function when the door 1s opened and closed.
Since the guide member having both functions 1s provided
and the wiring harness 1s mounted on this guide member, the
wiring harness extends and contracts while twisting as the
door 1s opened and closed, smoothly following the move-
ment of the door.

Further, since the guide member 1s a narrow tube through
which the wiring harness i1s only passed or a narrow plate
which only holds the wiring harness, 1t can be accommo-
dated m a small space between the door and the body and,
accordingly, 1s not very much exposed to the passenger
compartment. Thus, the guide member does not degrade the
appearance. Furthermore, since the guide member 1s small
and lightweight, the mounting of the guide member does not
require an increased force to open and close the door, 1.e.
does not make the door heavier to open and close.

Further, since the wiring harness 1s arranged 1n a position
more mnward than the hinge point and the weatherstrip or

10

15

20

25

30

35

40

45

50

55

60

65

4

scaling means, 1t 1s not necessary to provide a water pre-
venting means for the wiring harness, obviating the need to
use grommets or like conventional water preventing devices.

Furthermore, since the wiring harness 1s arranged at the
side of the mner surface of the inner plate of the door panel,
a conventionally required operation of arranging the wiring
harness 1mnside the door panel and withdrawing it through the
through hole formed in the front end surface of the door
panel can be eliminated. As a result, an operation of arrang-
ing the wiring harness into the door panel can be consider-
ably made easier as compared with the prior art.

Preferably, the arcuate portion of the guide member
constructs a part of a torsion coil spring, and a door fixing
portion and a body fixing portion are provided at bent
portions formed by bending the opposite ends of the arcuate
portion. By shaping the arcuate portion similar to the spring,
the guide member and the wiring harness can securely have
both an extendible/contractible function and a twist take-up
function.

Further, the arcuate portion of the guide member may be
a S-shaped continuous arcuate portion, and a door fixing
portion and a body fixing portion are provided at bent
portions formed by bending the opposite ends of the arcuate
portion. By configuring the arcuate portion into S-shape,
similar to the previous embodiment, the arcuate portion can
have both an extendible/contractible function and a twist
take-up function, and the positions where the wiring harness
1s 1nserted into the door and the vehicle body can be
displaced along the vertical direction.

Preferably, the guide member 1s 1n the form of a tube
through which the wiring harness 1s passed. By making the
cuide member tubular and passing the wiring harness
therethrough, the wiring harness can be protected and kept
out of water.

Alternatively, the guide member may be 1n the form of a
plate to which the wiring harness 1s fixed by taping. Any
construction which allows the movement of the wiring
harness to follow that of the guide member may be adopted.

Preferably, the restoring force of the guide member 1s set
such that the guide member 1s restored to its original shape
faster than the door 1s closed. By setting the restoring speed
of the guide member and the wiring harness higher, the
jamming of the guide member between the door and the
vehicle body can securely be prevented.

The door fixing portion and the body fixing portion are
preferably fixed to opposite end surfaces of the door and of
the vehicle body, or to an end surface or a lower surface of
an 1nstrument panel of the vehicle body toward the door and
a surface of the door toward the passenger compartment.

Speciiically, the guide member may be provided between
the vehicle body and a surface opposite thereto. In such a
case, the length of the guide member can be shortened.
Alternatively, the guide member may be provided between
the end surface of the instrument panel toward the door and
the 1nner surface of the door toward the passenger compart-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects, features and advantages of the
present invention will become more apparent upon a reading
of the following detailed description and accompanying
drawings 1n which:

FIG. 1 1s a perspective view of a first embodiment of the
ivention.

FIG. 2 1s a perspective view of a guide tube used in the
first embodiment.
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FIGS. 3(A) and 3(B) are a side view and a front view of
the guide tube, respectively.

FIG. 4 1s a perspective view showing the action of the first
embodiment.

FIG. 5 1s a perspective view of a guide tube according to
a second embodiment.

FIG. 6 1s a perspective view of a third embodiment.

FIGS. 7(A) and 7(B) are schematic plan views of the
oguide tube according to the third embodiment when the door
1s closed and opened, respectively.

FIG. 8 1s a partially exploded perspective view of a door
hinge portion according to prior art.

FIG. 9 1s a plan view 1n section showing a positional
relationship of a hinge and a weatherstrip.

FIG. 10 1s a perspective view of another prior art.

FIG. 11 1s an enlarged section of an essential portion of
the prior art of FIG. 10.

FIGS. 12(A) and 12(B) are schematic diagrams of the
prior art of FIG. 10 1n 1ts normal state.

FIGS. 13(A) and 13(B) are schematic diagrams of the
prior art of FIG. 10 1n 1ts abnormal state.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hereafter, embodiments of the invention are described 1n
detaill with reference to the accompanying drawings,
wherein same or similar elements are denoted with same or
similar reference signs.

FIGS. 1 to 4 show a first embodiment 1n which a door
harness DW/H 1s arranged 1n a door hinge portion between
a door D and a body C of a vehicle while extending from a
front end surface 1a of a door panel 1 to the body C. A front
part of the door harness DW/H arranged 1n the door hinge
portion 1s passed through a guide tube 10, which may be
configured as shown in FIGS. 2, 3(A) and 3(B). The guide
tube 10 1s a narrow tube having a hollow portion through
which the door harness DW/H can be passed. The guide tube
10 1tself extends and contracts while twisting as the door D
1s opened and closed, so that the movement of the door
harness DW/H therein can follow the opening/closing move-
ment of the door D.

The guide tube 10 1s made of an elastic material such as
a hard rubber, an elastomer or an elastic resin
(polycarbonate, etc.). The guide tube 10 has an outer shape
similar to that of a part of a torsion coil spring. In the first
embodiment, the opposite ends of an arcuate portion 10a are
bent in a direction at an angle different from 0° or 180°,
preferably substantially normal to a direction of winding of
the bent or curved or arcuate portion 10a, ¢.g. the ends of the
arcuate portion 10a wound 1n the vertical direction are bent
in the horizontal direction. The arcuate portion 10a 1s bent
or curved such that it 1s arranged i1n substantially each
position at an angle different from 0° or 180° to an extension
or longitudinal axis A thereof (FIG. 2). A door fixing portion
10c¢ 1s so provided as to project from the leading end of one
bent portion 105, whereas a body fixing portion 10e having,
a large diameter and a large thickness to be sealably fitted
into a through hole 11 of the body C 1s provided at the
leading end of the other bent portion 10d. An engaging
ogroove 10/ 1s formed 1n the outer circumfierential surface of
the body fixing portion 10¢. The through hole 11 formed in
the body C 1s also located more toward the passenger
compartment than a hinge H.

In the door panel 1 of the door D, a weatherstrip or sealing,
means 2 1s mounted 1n a position which 1s more toward the
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passenger compartment than a part of the hinge H to be
connected with 1ts mating part of the body C. A recess 1f
(FIG. 4) used to mount the guide tube 10 is formed in the end
surface 1a of the door panel 1 more toward the passenger
compartment than the mount position of the weatherstrip 2.

As shown m FIG. 1, the door harness DW/H having its
front end portion passed through the guide tube 10 1is
arranged along an inner surface 1g of an 1nner plate of the
door panel 1, and the arcuate portion 10a of the guide tube
10 1s fitted or inserted 1n the recess 1f of the end surface 1a
at the front end side of the door harness DW/H. In this state,
the door fixing portion 10c¢ 1s secured by screws 12 or the
like fixing means, in particular from the inner surface 1g.
The other bent portion 10d of the arcuate portion 10a is
extended to the body C; the body fixing portion 10e 1is
pressed 1nto the through hole 11 and 1s secured to the body
C by engaging the engaging groove 10f with the edge of the

through hole 11.

As described above, the arcuate portion 10a of the guide
tube 10 1s accommodated in the recess 1f formed more
toward the passenger compartment than the hinge point of
the hinge H and the weatherstrip 2 (i.e. at a greater radial
distance as measured from the pivoting axis); the door fixing
portion 10c 1s secured to the mner surface 1g of the inner
plate of the door panel 1; and the through hole 11 1s formed
in the body C 1 a position more toward the passenger
compartment than the hinge H. Accordingly, the door har-
ness DW/H arranged 1n the door hinge portion is located
more toward the passenger compartment than the hinge H.
Thus, the door harness DW/H needs to extend while twisting
according to an opening angle of the door D when the door
1s opened. Similarly, when the door is closed, the door
harness DW/H needs to contract while untwisting.

The guide tube 10 which contains a part of the door
harness DW/H 1n the door hinge portion 1s made of an elastic
material and has a configuration similar to that of a part of
a torsion coil spring. Accordingly, when the opposite bent
portions 105, 10d are pulled in directions away from each
other, the arcuate portion 10a extends. Upon releasing the
pulling force, the arcuate portion 10a i1s restored to its
original configuration shown 1n FIGS. 1 to 3. Taking advan-
tage of this property of the guide tube 10, the door harness
DW/H mside the guide tube 10 1s caused to extend while
twisting or being subject to torsion or deformation and to
contract while untwisting or restore according to the exten-
sion and contraction of the arcuate portion 10a as the door
D 1s opened and closed. The contracting speed of the door

harness DW/H 1s set higher than the closing speed of the
door D.

Specifically, while the door D 1s closed, the arcuate
portion 10a of the guide tube 10 1s accommodated 1n the
recess 1f 1in the end surface 1la while being contracted as
shown 1n FIG. 1. When, 1n this state, the door D 1s opened
as shown 1n FIG. 4, the guide tube 10 and the door harness
DW/H therein substantially linearly extend toward the body
C, following the opening movement of the door D. In other
words, the door harness DW/H hanging down 1n U-shape 1n
the guide tube 10 extends in the horizontal direction, fol-
lowing the opening movement of the door D. When the
opened door D 1s closed, the guide tube 10 having a restoring
force 1s restored to its original configuration by being
pressed by the door D, converting a horizontal extension mnto
a U-shape hanging down. As a result, the guide tube 10 and
the door harness DW/H are contracted.

As described above, the guide tube 10 has both a bent
function and an extendible/contractible function, wherein
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the bent function and the extension/contraction function are
combined 1n a twist/untwist function or twist take-up func-
tion of the guide tube 10. Accordingly, the door harness
DW/H passed through the guide tube 10 extends while
twisting and contracts while untwisting as the door 1s opened
and closed. Thus there 1s provided a feeding function for
feeding or providing wiring harness needed to compensate
an extension due to the relative movement of the fixing
positions of the wiring harness, when the door 1s opened. In
other words there 1s a length providing function allowing for
an extension of the wiring harness.

Instead of the guide tube 10, a narrow guide plate having,
the same or similar configuration may be provided and the
wiring harness may be secured to this guide plate by taping,
or the like. It should be appreciated that fixing portions with
the door and the body are also provided at the opposite ends

of the guide plate.

FIG. 5 shows a second embodiment in which, instead of
the arcuate portion 10a which extends and contracts while
twisting, a guide tube 10" has a substantially S-shaped
portion 10a’.

Similar to the first embodiment, horizontally bent portions
105" and 104" are provided at the opposite ends of the
S-shaped portion 104'. A door fixing portion 10c, and a body
fixing portion 10¢' having a large diameter and a large
thickness are provided at the leading ends of the bent
portions 105" and 10d', respectively.

Similar to the guide tube 10 of the first embodiment, the
ouide tube 10' extends while twisting. Specifically, the
S-shaped portion 104' extends 1n the horizontal direction by
being pulled and contracts by being restored to its original
conflguration. Accordingly, the wiring harness passed
through the guide tube 10' 1s also allowed to extend and
contact as the door 1s opened and closed. Further, since the
portion 104' has a S-shape bent 1n a direction at an angle
different from 0° or 180°, preferably substantially normal to
the direction of extension, the guide tube 10' can be used
even 1 the 1nsertion positions of the wiring harness 1nto the
door D and the body C open i1n substantially opposite
directions.

FIGS. 6, 7(A) and 7(B) show a third embodiment in which

a guide tube 10 similar to that of the first embodiment 1s
provided between an end surface 20a of an 1nstrument panel
20 of a body C and a trim panel 21 as an inner surface of a
door D toward the passenger compartment. Specifically, a
recess 21a for accommodating the guide tube 10 1s formed
in the trim panel 21. The guide tube 10 1s accommodated 1n
the recess 21a to fix a door fixing portion 10c¢ thereof, and
a body fixing portion 10e at the other end of the guide tube

10 1s locked 1n an opening 2056 formed 1n an end surface 20a
of the instrument panel 20 toward the door D. In FIGS. 7(A)

and 7(B), identified by 22, 23 are a pillar and a fender,
respectively.

In the case that the guide tube 10 1s arranged between the
instrument panel 20 and the trim panel 21, the end surface
20a of the mstrument panel 20 and a front part of the trim
panel 21 of the door D are substantially opposite to each
other as shown in FIG. 7(A) when the door is closed, and the
cguide tube 10 1s located 1n a space defined between the end
surface 20a and the trim panel 21 and accordingly cannot be
seen from the passenger compartment. On the other hand,
when the door D 1s opened, the guide tube 10 extends while
twisting or having a torsion as shown in FIG. 7(B), with the
result that the wiring harness extends according to the
opening movement of the door D.

In the case that the guide tube 10 1s mounted between the
instrument panel 20 and the 1nner surface of the door toward
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the passenger compartment as described above, the extended
length thereof 1s or may be as long as 200 to 300 mm. In
view of this, the arcuate portion 10a may be formed to have
a large diameter or may be wound one full time, twice, three
or more times to be substantially spiral as 1n a coil spring.

Further, as shown by phantom line in FIG. 6, the door
harness may be arranged along the lower surface of the
instrument panel 20 near the door D and the guide tube 10
mounted on the door harness may be fixed to the pillar by a
clip or the like.

What 1s claimed 1s:

1. A wiring harness arranging device for arranging a
wiring harness between a first element and a second element
that are movable with respect to each other, comprising;:

an elongate guide member made of an elastic material and
being configured to have the wiring harness mounted
thereto, the guide member having opposite first and
second ends, an arcuate portion being formed between
the first and second ends and defining a section of a coil
generated about an axis, the arcuate portion having first
and second coil end portions, a first bent portion
extending from the first coil end portion to the first end
of the elongate guide member and being aligned at an
angle to the first coil end portion, the first bent portion
having means for fixed connection to the first element,
a second bent portion extending from the second coil
end portion to the second end of the guide member, the
second bent portion being aligned at an angle to the
second coil end portion and having means for fixed
connection to the second element such that relative
movements of the first and second elements generate
expansion, contraction and twisting of the arcuate
portion of the guide member.

2. A wiring harness arranging device according to claim
1, wherein the guide member 1s 1n the form of a tube through
which the wiring harness 1s passed.

3. A wiring harness arranging device according to claim
1, wherein the guide member has a restoring force set such
that the guide member 1s restored to its original shape faster
than the first and second elements are moved toward each
other.

4. The wiring harness arranging device according to claim
1, wherein the first and second bent portions are substan-
tially parallel to one another.

5. A wiring harness arranging device according to claim
1, wherein the first and second bent portions are substan-
tially parallel to the axis about which the arcuate portion 1s
generated.

6. A wiring harness arranging device according to claim
1, wherein the first and second bent portions are aligned at
angles of substantially 90° to the first and second coil end
portions respectively.

7. A wiring harness arranging device according to claim
1, wherein the guide member 1s substantially free of corru-
gations.

8. A wiring harness arranging device for arranging a
wiring harness between a vehicle body and a door, the
vehicle body and the door being hingedly connected to one
another by a hinge for movement between an open and a
closed condition of the door, the door being provided with
a weatherstrip for sealingly engaging the vehicle body, the
wiring harness arranging device being connectable to loca-
tions on the vehicle body and the door mmwardly from the
hinge and the weatherstrip, the wiring harness arranging
device comprising:

an elongate guide member made of an elastic material and

having means for securely receiving the wiring harness,
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the guide member having opposite first and second
ends, an arcuate portion substantially defining a section
of a coil generated about an axis, the arcuate portion
having opposite first and second coil end portions, a
first bent portion extending from the first coil end
portion to the first end of the guide member, the first
bent portion being aligned at an angle to the first coil
end portion and having means for fixed connection to
the door, a second bent portion extending from the
second coil end portion to the second end of the guide
member, the second bent portion being aligned at an
angle to the second coil end portion and having means
for fixed connection to the vehicle body so that move-
ment of the guide member and the wiring harness
follows relative movements generated during opening
and closing of the door relative to the vehicle body and
so that the arcuate portion extends and contracts while
twisting during the opening and closing of the door.
9. A wiring harness arranging device according to claim

10

15

8, wherein the guide member 1s 1n the form of a tube through 20

which the wiring harness 1s passed.

10

10. The wiring harness arranging device according to
claim 8, wherein the guide member has a restoring force set
such that the guide member 1s restored to its original shape
faster than the first and second elements are moved toward
cach other.

11. The wiring harness arranging device according to
claim 8, wheremn the first and second bent portions are
substantially parallel to one another.

12. A wiring harness arranging device according to claim
8, wherein the first and second bent portions are substan-
tially parallel to the axis about which the arcuate portion is
generated.

13. A wiring harness arranging device according to claim
8, wherein the first and second bent portions are aligned at
angles of substantially 90° to the first and second coil end
portions respectively.

14. A wiring harness arranging device according to claim
8, wherein the guide member 1s substantially free of corru-
gations.
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